Abstract-Correlation of liver enzyme with viral load of HCV has been previously questioned. Based on previous findings this study was aimed to appraise relationship of liver chemistry with HCV RNA titer and also to assess relationship of liver enzymes with liver morphology detected on ultrasound. And for this purpose data analytics were first time used to evaluate relationships. 155 serum samples were recruited from different hepatic centers of Lahore. Liver enzymes ALT, AST, ALP and serum bilirubin was measured by photometric method on Beckman coulter. Liver morphology was noted by ultrasound. Viral load of HCV was detected by Real time polymerase chain reaction. Relationship of liver enzymes and bilirubin with viral load and with liver morphology was observed by making UCINET graphs.Results of this study indicate that alkaline amino transferase (ALT) level, aspartate amino transferase (AST) level and alkaline phosphates (ALP) are significantly correlated with viral load of HCV RNA while biochemical test bilirubin is not. A significant relationship of liver enzymes was observed with liver morphology. Genotype 3a was the most abundant genotype of HCV in this population. Elevated levels of liver enzymes significantly depict viral load in infected patients of HCV. Findings of this study suggest another prospective study with a large population.
I. INTRODUCTION
Hepatitis C is a global health problem, first reported in 1989 [1] . Hepatitis C is a widespread infection that causes significant morbidity and mortality worldwide [2] . According to a report approximately 170 million people living with chronic HCV infection [3] . There are about 10 million people with HCV infection in Pakistan. For the diagnosis of HCV many techniques have been used based on screening the antigen, detecting antibodies, measuring viral load in the patient's blood sample. Anti HCV anti bodies are detected by the ELISA (Enzyme-linked Immunosorbent Assay) method [4] . The quantification and measurement of HCV RNA viral load based on real-time PCR was recently developed for detecting and quantifying viral load in the blood sample. It is highly sensitive and has great dynamic range [5] . Other routinely tests frequently used for blood analysis are ALT (Alanine Aminotransferease test) and AST (Aspartate Aminotransferease) detecting liver functions. ALT and AST are liver enzyme whereas, AST also found in heart and muscle cells in large amount. An increase in AST and ALT levels may be because of cirrhosis and hepatitis [6, 7] . Among hepatitis C virus infected patients pathogenesis of hepatitis C virus related diseases (hepatic or extra hepatic) is not well understood. This makes a difficult and challenging in the clinical and therapeutic treatment of HCV patients. Therapeutic treatment of hepatitis C virus with combination therapy of pegylated interferon and ribavirin currently first line prefers drugs. However, in extra hepatic hepatitis C virus cases a cautious approach according to case and adjustment of treatment is suggested. There is not much evidence of relationship of ALT, AST level with viral replication to liver damage in patients of HCV [8, 9] . So, this study was designed to see the relationship of different liver markers with viral load and also with the morphology of liver on ultrasound.
II. METHODS

A. Study Design
A cross sectional study was designed in which 155 sero positive hepatitis C patients from the different diagnostic centers of Lahore were included. A detailed questionnaire including age, sex, monthly income, history of transfusion, vaccination were asked.
B. Blood Sampling
Prior to take blood sample from selected patients an informed consent was take. Then under the aseptic conditions 5 ml of whole blood was drawn from the medial cubital vein. From the whole blood sample serum was separated after centrifugation and then it was kept at -20 o C till further processed. During sampling, more care was taken in order to avoid hemolysis.
C. Screening for Anti HCV
Immunochromatographic technique (ICT) rapid test device was used for initial screening of participants. Fastep (Polymed Therapeutics, USA) devices were used for HCV screening. www.ijacsa.thesai.org
D. Serum Biochemistry
Serum alanine aminotransferease, serum aspartate aminotransferase, serum alkaline phosphatase and serum total bilirubin was measured by using Beckman coulter kits of (U.S.A) controls provided with each kit was run and all instructions provided by manufacturer were followed.
E. RNA extraction of HCV and Real Time PCR
The Systaaq Super Extract Viral RNA mini Kit was used to isolate and purify the viral RNA from blood samples. The Systaaq HCV RT-PCR kit (Systaaq Diagnostics USA), for in vitro use, was used for the nucleic acid amplification of the 5' non coding region (NCR region) of the Hepatitis genome.
F. HCV Genotyping
The AMPLIQUALITY HCV-TS kit is an IVD for the identification of Hepatitis C Virus (HCV) genotypes 1-6 by reverse line blotting technique. The kit has been validated with 5' Untranslated region (UTR region) amplicons, obtained by: Systaaq Diagnostics USA ® HCV Test (manufactured by Systaaq Molecular System), including v2.0 for use with the High Pure System (Systaaq Molecular System) and Systaaq Diagnostics USA ® Ampliprep (Systaaq Molecular System).
G. Data Analytics
All the data was analyzed by using SPSS version 21. Descriptive analysis was done to calculate the mean for each test. To draw the relationship of liver chemistry with viral load of HCV and with liver morphology a software UCINET was used [10] . This software is mostly used to analyze medical data, help in remedial strategies and in decisions making for the diagnosis of different diseases.
III. RESULTS
In this study 155 HCV positive patients were selected, age range from 18-60 years. Of the 155 patients 76 (49.03%) were male and 79 (50.96%) were female. Among these patients 131 (84.51%) were married, 37 (23.87%) patients had donated blood in past time and 16 (10.32%) patients with the history of transfusions. Results were shown in Table1. Table 3 . 
C. Relationship of Liver Enzymes with Liver Morphology in HCV Patients
Radiologist divides liver morphology into three groups, Normal Scan, Fatty Enlarged Liver and coarse Liver. Of the total 155 HCV patients, 149 had high level of alanine aminotransferase (ALT), 147 had high elevated aspartate aminotransferase (AST) and only 18 had high level of alkaline phosphates (ALP).
D. Data Analytics
Relationships were observed by drawing UCINET graphs and it reflected that the impact of ALT, AST and ALP is more on viral load when we compared with the effect of bilirubin. However, when relationship with ultrasound was observed light lines indicate weak relationship (Figure 1-4) . www.ijacsa.thesai.org 
IV. DISCUSSION
Hepatitis C virus (HCV) infection effects liver, maximum number of patients with acute hepatitis C transformed into chronic HCV infection. Ultimately results in liver cirrhosis, hepatic failure or hepatoma, which is responsible for hundreds of thousands of deaths each year [11] . We conducted a study with a hypothesis that how much viral load get influenced by levels of liver enzyme in HCV infected patients.
Results of this study indicate that HCV is equally prevalent in male and female. Other studies also support that HCV is not gender specific [12] . Result shows that HCV prevalence is less in blood donors (37 patients 23.87%) may be due to the frequent screenings and almost all the blood donors do not take intravenous drugs. This is also supported by other studies that the rate of HCV infection is less in blood donors [13] .
It has been previously questioned in many other studies that whether liver enzymes are correlated with HCV viral load [14, 15] . ALT, AST and ALP is highly significant (p-value <0.001) with HCV RNA viral load. Liver forms ALT, AST and ALP which helps produce salts and amino acids (which are used to make proteins). Hepatitis C virus causes liver inflammation, increase in viral load means that there is increase in the liver inflammation. Rise in ALT is usually an indicator of damaged liver or inflamed liver. Level of hepatic enzymes has a trend of rise and fall at regular intervals in patient with HCV. AST is often used to monitor liver inflammation and damage in combination with other tests. Raised ALP from the liver is an indicator of blocked bile ducts caused by liver disease. Elevated levels of liver enzymes in our samples might also be due to sampling area. All samples were recruited from government hospital, where patients come usually at later stages of infection.
Correlation of bilirubin with HCV RNA viral load is not significant in this study (p value 0.68), bilirubin is not only valid biochemical marker of HCV Patients infected with HCV have different clinical features and outcome, some are undetected, slowly progressive transferred into chronic phase and eventually develop in liver cirrhosis. Although mechanism is unclear, there are several factors including age, gender alcohol consumption, severity of infection, immunity and many others [16, 17] .
Several studies have been done to evaluate relationship of abnormal liver morphology with elevated liver enzymes and conclusions are different. Some reports that ALT and particularly AST are associated with liver damage [18, 19] , while puoti et al reported that there is no relationship between liver severity and liver enzymes. However findings indicate significant association of ALT and AST with abnormal liver morphology observed on ultrasound. ALP is not a significant marker as it also increased in bone and bowl disease.
Another important finding of this study is about genotype of HCV. HCV genotype 3a has highest prevalence among different genotypes types of HCV in population under study during this time period in infected population. It has also been previously reported that 3a is the most common genotype in Pakistan. These findings denote that inappropriate conditions www.ijacsa.thesai.org most, if not all, HCV genotypes have the potential to cause epidemic. They also indicate that social, behavioral, and demographic factors (including international migration) are more important than viral genetic variation in estimating worldwide prevalence of various genotypes [20, 21] .
In this research article we used UCINET software to review the weightage of liver chemistry on viral load of hepatitis c in HCV infected patients. This data analysis has not been previously used to explore the relationship. The bonding between different parameters actually reflect the impact of each variable on the output of patient that can be accessed by this type of analysis. Here in our study it has been clearly seen the impact of combination of elevated levels of liver enzymes on viral load and also on morphology of liver ultrasound that was accessed by doing liver ultrasound.
V. CONCLUSION
Our study emphasizes the significant relationship of liver enzymes with HCV -RNA titer and that was evident by using UCINET data analysis technique, the most common genotype in region is 3a, alkaline amino transferase and aspartate amino transferase are particularly related with fatty liver and coarse liver. Ata ul Mustafa is currently enrolled MPhil in Microbiology he is also actively participating in research.
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